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B033EHCTBHE nPOIJEPKOHJJOB 
TBIAENOPHORUS NODULOSUS HA EHOJIOrMK) 

HX nEPBBIX nPOMEJKYTOHHblX X03HEB 
CYCLOPS STRENUUS 

B. H. KynepMaH, B. K. KnpeeB 

Hhcthtyt 6noJiorHH BHyTpeHHHX bo AH CCCP, BopoK 

BKcnepHMeHTaJibHO H3yHeHO bjihhhhg npoijepKOH.npB T. nodulosus Ha cpoKH MeTa 
M0p(j)03a, HJIOftOBHTOCTb, BbDKHBaeMOCTb H CHOCOCmOCTb k 3apajKemno C. strenuus Ha Bcex 
KonenoftHTHHX CTa^nax (c I no V). 

]Ipo6jieMa B3aHMOOTHOineHHH napa3HTa h xo3HHHa o^Ha H3 Han6ojiee Ba>K- 
HLIX H CJI02KHBIX B COBpeMeHHOH napa3HTOJIOrHH. BojILniHHCTBO pa6oT, no- 
CBHID,eHHLIX BOS^eHCTBHK) Il,eCTOA Ha X03HeB, CO^Pp>KHT B OCHOBHOM CBe^eHHH 
o $a3ax pa3BHTHH, npoTeKaiomnx b no3BOHOHHBix. Mccjie^OBaHHH o bjihhhhh 
I],eCTOA Ha (J)H3HOJIOrHHeCKHe H SnOXHMHHeCKHe $yHKI],HH H HeKOTOpLie CTOpOHLI 
6HOJIOrHH 6eCn03B0H0HHBIX, B KOTOpLIX pa3BHBaiOTCH nepBLie JIHHHHOHHBie 
CTa^HH napa3HTa, oneHB HeMHoronncjieHHBi (KyjiaKOBCKan, 1962; ,IJy6HHHHa, 
1966; Klekowski, Guttowa, 1963; Kennedy, 1972; HjiBmcKan, 1972; Kynep¬ 
MaH, 1973). B HacTOHH^en paSoTe 6mia nocTaBjieHa 3aAana blihchhtl 3kc- 
nepHMeHTajiLHO B03AencTBne npopepnonAOB Triaenophorus nodulosus Ha He- 
KOTopLie SHOJiornnecKHe nonasaTejiH Cyclops strenuus , nepBoro npoMen^yTon- 
Horo xo3HHHa 3Toro napa3HTa b npnpo^e. 

MATEPHAJI H MET03.HKA 

U,HKJionBi, OTJiOBJieHHBie b npn6pe>KBe PbiShhckobo BOAOxpaHHJinma, 
6 bijih pa3^;ejieHBi Ha rpynnBi no B03pacTHBiM nonenoAHTHBiM ctbahhm, Sjiaro- 
Aapn neMy ^ocTnrajiacB oahopoahoctb MaTepnajia. Kopaipmnn A*Jin 3apa>ne- 
hhh pannoB 6 bijih nojiyneHBi H3 KyjiBTypBi ann, T. nodulosus , BBmeJieHHBix 
H3 nojioB03pejiBix aepBen c HHBapa no hiohb. MemA KyjiBTHBnpoBaHHH hhh, 
h KopapnAneB noApoSno onncaH paHee (KynepMaH h MoHanoB, 1972). 

3apa>neHHe pnKJionoB npon3BOAHJiocB b CTanaHnnKax oS^eMOM 200 mji 
c apTe3naHCKOH boaoh npn TeMnepaType 18 — 20°. K ipiKJionaM, OTca>neHHBiM 
no 25—35 3K3. b krjkaom cocyAe, AoSaBjiajin KopapnAneB. Hepe3 nac nocjie 
Hanajia 3apa>KeHHH bo Ay b CTanaHanKax nojmocTBio MeHajin, AOCTnran bthm 
OAHOBpeMeHHoro 3apa>neHHH Been rpynnBi ipiKJionoB npn HeSojiBinon hh- 
TeHCHBHOCTH 3apa>KeHHH (4 — 6 npopepnoHAOB b nojiocTH Tejia oahobo panna). 
3aTeM b Ka^KA^n CTanaHnnK paccaamBajin no 15 ahkhoiiob c ynasaHHon hh- 
TeHCHBHOCTBio 3apa?KeHHH. Bbijih npoBeAeHBi 4 cepnn onBiTOB (3 cepnn Bec- 

HOH H JieTOM H 1 — 3HMOH), B KOTOpBIX HCn0JIB30BajIHCB I],HKJIOnBI HB I — V 
KonenoAHTHBix CTaAnnx. Kaa^aa cepnn onBiTOB BKjnoaajia Bee B03pacTHBie 
rpynnBi (ot I ao V) h npoBOAHJiacn b AByx noBTopHOCTnx. OAHOBpeMemio CTa- 
BHJICH KOHTpOJIB H3 He3apa>KeHHBIX 11,1'IKJIOnOB COOTBeTCTByiOipeH KOnenOAHT- 
hoh ctbahh. Bcero b nepBon nacm onBiTOB ynacTBOBajio 600 3apa>neHHBix n 
300 kohtpojibhbix KonenoAHTOB C . strenuus. 
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,ZJjIH IIOJiyHeHHH BBICOKOH HHTeHCHBHOCTH 3apa>KeHHH GbIJIH HCH0JIL30BaHLI 
Koneno^HTti IV h V CTa^HH. B 3tom cjiyaae k pnKjionaM ftoSaBjiaJiH 3Haan- 
TejiLHO SojiBmee KOjinaecTBO Kopapn^neB, HeM b nepBOH aacTH ohbitob, h 
3apa>KeHHe npoxo,o,HJio b Teaemie 5—6 aacoB. Ilocjie ,n,ocTH}KeHHH bbicokoh 
HHT eHCHBHOCTH HHBB3HH (15—18 npopepKOH^OB b paane) hx paccaaoiBajiH 
HO 15 3K3. B Ka^KftBIH COCyft. K Ka^KftOH H3 B03paCTHLIX rpyHH KOHenO# TBK>Ke 
CTBBHJIH KOHTpOJIB. BcerO B 3TOH aaCTH OHBITOB HCCJie^OBaHO 240 3apa>KeHHBIX 
H 120 KOHTpOJIBHBIX H,HKJIOHOB. 

CpoKH MeTaMop(|)03a 3apa>neHHBix phkjiohob ho cpaBHeHHio c He3apa>KeH- 
HBIMH B KOHTpOJie yHHTBIBajIHCB ftJIH KBH^OH B03paCTH0H rpyHHBI H Ha BCex 
CTa^HHX pa3BHTHH, Haannaa co caeftyiomen nocjie 3apa>neHHa h ro noaBjie- 
HHH y CaMOK HHH;eBBIX MeniKOB. AHajIOrHHHBIM o6pa30M H3yaaJIH BJIHHHHe 
3ap a>neHHH Ha hjioaobhtoctb Konenoft. 

PE3YJILTATLI HCCJIEJIOBAHHH 

OnBITBI HOKa3ajIH, HTO HepBBIMH npOMe>KyTOHHBIMH X03HeBaMH 9TOH pec- 
to^bi MoryT 6 bitb He tojibko B3pocjiBie oco6h h Koneno^HTBi IV, V CTa^HH, 
Kan yKa3BiBajiocB mhothmh aBTopaMH paHee (Guttowa, 1961; Michajlow, 
1962; /JySHmraa, 1966), ho h paann 6ojiee paHHHx B03pacT0B (I — III), b ho- 
JIOCTH Tejia KOTOpBIX npopepKOH^BI ^OCTHraiOT HHBa3HOHHOrO COCTOHHHH 
(Ta6ji. 1). 

T a 6jihh a 1 


Pe3yjn>TaTbi 3apa^eHHH Cyclops strenuus npoi^epKon^aMH Triaenopliorus 
nodulosus B 3aBHCHMOCTH OT CTa^HH pa3BHTHH H BeJIHHHHbl U,HKJIOIIOB 


KonenosHan 
CTaAHH, noa 

3apa>KeHO (b %) 

CpeAHHH HHTeHCHB- 
HOCTb 3apa>KeHHH 

Pa3Mepbi HHKjiona 
(b mm) 

Pa3Mepbi npoqepKOH- 
AOB (b mkm) 

I 

60 

1.7 

0.67 

130-180 

II 

67 

2.2 

0.7 

160—200 

III 

85 

3.5 

0.8 

180—230 

IV 

100 

4.8 

0.9 

180—290 

Y 

100 

5.1 

1.1 

220—360 

2 

100 

4.0 

— 

— 

6 

100 

2.6 

— 

— 


Kan cae^yeT H3 nojiyaeHHBix ftaHHBix, Koneno^HTBi paHHHx B03pacT0B 
(I—III CTa,p,HH) ^ocraraioT bbicokoh CTeneHH 3apa>neHHH (60—85%) npn cpe#- 
Hen HHTeHCHBHOCTH — 1.7 — 3.5 npopepKOH^a b pHKjione. CaeftyeT otmcthtb 
aeTKyio sbbhchmoctb CTeneHH hht6hchbhocth 3apa>KeHHH h,hkjiohob ot hx 
B 03paCTH0H CTBJJHH. KaK BHftHO H3 Ta6jl. 1, 3apa>KCHHOCTB H HHCJIO HpO- 
H,epKOHji,OB b paanax nocjieji,OBaTejiBHO yBejiHHHBaeTCH c I no V Koneno^HT- 
Hyio CTa^Hio. HaSjuoftaeTca pa3jmaHe b hhtchchbhocth 3apa>neHHH MOKjjy 
CaMpaMH H CaMKBMH PHKJIOHOB Ha B3pOCJIOH CTa^HH. 3 tH ftaHHBie HO^TBep- 
JK^aiOT AaKT BJIHHHHH B03paCTa H HOJia Ha CTeneHB H HHTeHCHBHOCTB HHBa- 

3hh Koneno# (Michajlow, 1953; Watson a. Price, 1960; KynepMaH, 1973). 
BejiHHHHa nponiepKOHftOB 3aBHCHT Kan ot hht6hchbhocth 3apa>neHHH, Tan 
h ot o6BeMa hojiocth Tejia paanoB, hto nonasaHo hbmh Ha pa3HBix B03pacT- 

HBIX CTa^HHX H,HKJIOHOB. 

IIpoBe^eHHBie 9KcnepHMeHTBi HOKa3ajiH HajiHane cynjecTBeHHoro bo3- 
^encTBHH npon;epKOHAOB T. nodulosus Ha pa3BHTHe h,hkjiohob, npeHMymecT- 
BeHHO Ha paHHHx Koneno^HTHBix CTa^nax. 9to npoK^e Bcero npoaBjiaeTca 
B 3HaHHTejIBHOM yftJIHHeiTHH CpOKOB MCTaM0p<|)03a 3apa>KeHHBIX KOnenO^HTOB 
^a>Ke npn CpaBHHTejIBHO HeSojIBHIOH HHTeHCHBHOCTH HHBB3HH. JJjIHTejIB- 
hoctb npoxojKfteHHa OT^ejiBHBix CTaji,HH Koneno^HTOB yBejiHHHBaeTca co CTa- 
Ahh, cjie^yioru,eH nocae 3apa>neHHa, b pe3yjiBTaTe aero yBejinaHBaeTCa h o6- 
hjhh nepHOft pa3BHTHa (Ta6ji. 2). 

Kan bh^ho H3 Ta6a. 2, cpon MeTaMop<|)03a phkjiohob ot I Koneno^HTHon 
CTa^HH, Ha KOTOpOH Hp0H30HIJI0 3apa>KeHHe, #0 B3pOCJIOH COCTaBJiaeT 42 
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T a 6 ji h u; a 2 

CpoKH pa3BHTiia Cyclops strenuus , 3apa>KeHHbix Ha pa3Hbix cthahhx MeTaMop(J)33a 

(b ahhx) 


CTaAHH 

3apa?KeHMH 

npOAOAHtHTeAbHOCTb CTaAHH PB3BHTHH 

OSmnii cpoK 
pa3BHTHH 

II 

III 

IV 

V 

n0A0B03peAaH 


HHBKaH H H T e H C H B H 0 C T B 3 a p a >K e H H fl 


I CTaAHH 







OntiT 

6 

7 

12 

11 

6 

42 

KoHTpOJIb 

3 

4 

6 

11 

6 

30 

II c t a a h a 







OntiT 


7 

8 

12 

6 

33 

KoHTpOJIb 


6 

7 

12 

6 

31 


B BI C 0 K 

an HHT6HCHRHOCTB 3apa»eHHH 


IV CTaAHH 







On bit 




11 

8 

19 

KoHTpOJIb 




8 

7 

15 

V CT3AHH 







OnuT 





8 

8 

KoHTpOJIb 





7 

7 


Ahh, hto Ha 12 p,Hen Sojibine, neM y He3apa>neHHbix panKOB. 3ana3AHBaHH6 
b nepexoAe Ha cjieAyiomyio ctbahio HanmiaeTCH y>ne y KonenoAHTOB II CTa¬ 
AHH h paBHO 3 ahhm; y nonenoAOB III CTaAHH — 2 ahhm h y nonenoAOB IV 
CTaAHH — 6 ftHHM. CpOK pa3BHTHH Ha V KOHeHOftHTHOH CTaAHH B OHLITe H 
b KOHTpojie C0Bnap;aeT. 

Ilpn 3 apa>KeHHH KonenopjHTOB II CTapjHH OTMeneHO MeHee pe 3 Koe OTKJiOHe- 
HHe B CpOKaX MeTaM 0 p(f) 03 a Me>KAy OnLITHLIMH H KOHTpOJIbHBIMH 3 K 36 MHJIH- 
paMH. ^JIHTejIbHOCTb pa 3 BHTHH 3 apa>KeHHbIX paHKOB OT II CTaAHH AO B 3 pOC- 
jioh paBHa 33 ahhm, hto Ha 2 ahh Sojibine, neM y He 3 apa>KeHHbix 3 a tot me 
nepnoA pa 3 BHTHH. 

y ahkjiohob, 3apa>KeHHbix Ha III, IV h V KonenoAHTHofi CTaAHHX, npn hh 3- 
KOH HHTeHCHBHOCTH 3apa>KeHHH He O0Hapy>KeHO OTKJIOHeHHH B cponax MeTa- 
M0p(J)03a HO CpaBHeHHK) C HeHHBa3HpOBaHHbIMH paHKaMH COOTBeTCTByiOmHX 
B03pacTHbix rpynn. B to me BpeMH b 3KcnepHMeHTax c bbicokoh khtchchb- 
hoctbk) 3apa>KeHHH (15—18 npopepKOHAOB b panne), KOTopyio nojiynajin 
y KonenoAHT IV, V CTaAHH, hpohcxoaht 3aAep>KKa b pa3BHTHH ho cpaBHeHHio 
C KOHTpOJIbHBIMH (Ta6jl. 2). ^JIH KOHeHOAHTOB, 3apa>KeHHBIX Ha IV CTaAHH, 
Ha A^BHenmee pa3BHTne noTpeSoBajiocb 19 Anen, hto Ha 4 ahh 6ojibme, 
neM y KOHTpojibHbix; nonenoAHTbi V CTaAHH AOCTHrajiH hojioboh 3pejiocTH 
c 3aAep>KK0H Ha 1 Rem>. 

CpaBHeHne MHoronncjieHHHx abhhhx ho BbDKHBaeMOCTH nonenoAHTO b 
C. strenuus , HHBa3HpoBaHHbix Ha Bcex CTaAHHX hx pa3BHTHH, c kohtpojib - 
hbimh noKa3ajio, hto npopepKOHABi T. nodulosus He Bbi3biBaioT rnSejra X03H- 
HHa A^>ne npn bbicokoh hht6hchbhocth 3apa>neHHH. IIpoAOJDKHTejibHOCTb 

>KH3HH AHKJIOHOB B OHblTe H KOHTpOJie COBHaAaiOT. 

IIjiOAOBHTOCTb — oahh H3 HanSojiee Ba>KHbix HOKa3aTejieH >KH3HeAen- 
TejIbHOCTH AHKJIOHOB. BjIHHHHe HpOpepKOHAOB T. noduloSUS Ha HJIOAOBHTOCTb 
C. strenuus onpeAeJiHJiacb no KOJinnecTBy hhh; y caMOK, nojiynemibix b pe3yjib- 
TaTe MeTaMop$03a 3apa>Kemibix nonenoAHTOB pa3JiHHHbix B03pacTHbix rpynn 
(I — V). IIpoBeAeHHbie aKcnepnMeHTbi HOKa3ajin, hto npn HeSojibinoH HiireH- 
CHBHOCTH 3apa>KeHHH CyiH,eCTBeHHbIX OTKJIOHeHHH B HJIOAOBHTOCTH Me>KAy 
KOHTpOJIbHBIMH H OHBITHBIMH IJHKJIOnaMH BCex B03paCTHBIX rpyHH He HpOHC- 
XOAHT. 
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OftHaKO npn 6 ojibihoh hht6hchbhocth 3apa>neHHH OTMeneHO cym,ecTBeH- 
Hoe BOs^encTBne napa3HTa Ha hjioaobhtoctb caMOK, sapaacemiBix Ha CTa^nn 
Koneno^HTOB IV. Cpe^Hee hhcjio hhh, y bthx caMOK paBHO 24, hto Ha 6 hhii, 
MeHbme, neM y Hesapaa^emiBix b KOHTpojie. 

OBCY>KAEHHE 

BticoKaa sapaa^emiocTB b BKcnepHMeHTe h BBiHBJieHne ecTecTBeHHon hh- 
BB3HH C. strenuus JIHHHHKaMH nceB^O^HJIH^HBIX H,eCTOA n03B0JIHJIH CHHTBTB 
3TOT BHA IJHKJIOnOB HX OCHOBHBIM HpOMeacyTOHHBIM X03HHH0M (Michajlow, 

1953; Guttowa, 1963; KynepMaH h MoHanoB, 1972). 

Kan cjieAyeT H 3 Harnnx ohbitob, 3 apa>KeHne i^HKJionoB Moa^eT hpohcxoahtb 
yme Ha paHHHx 3Tanax MeTaMop(j)03a: nonenoAHTBi I — III CTa^HH jierKO 3a- 
pa>KaioTCH h b hojiocth Tejia hx npoijepKOHftBi T. nodulosus AOcraraioT hh- 
Ba 3 HOHHOrO COCTOHHHH. Cjie^OBaTejIBHO, He TOJIBKO n 0 JI 0 B 03 pejIBie oco6h 
C. strenuus h nonenoAHTBi IV, V CTa^HH, ho h pannH 6 ojiee paHHHx B 03 pacT 0 B 
(I — III) MoryT cjiy>KHTB nepBBiMH npoMea^yTOHHBiMH xo 3 aeBaMH Triaeno- 
phorus H, B 03 M 0 >KH 0 , APyrHX HjeCTOA- 

ycTaHOBjieHa TecHaa Koppeaaii,Ha Mea^Ay CTeneHBio h HHTeHCHBHOCTBio 
HHBa3HH H CTaftHeil pa3BHTHa KOnenO^HTOB, B03paCTaK)H],HX OT I flO V CTaftHH. 
OTHOCHTejIBHO HeSoJIBHIOH HHTeHCHBHOCTH 3apa>KeHHH (4 — 6 HpOIjepKOHftOB 
b panne) AOCTHraioT noneno^HTBi Bcex B03pacTHBix rpynn, BBiconaa HHTeHCHB- 
hoctb (15 — 18 npoijepKOHftOB) oTMeneHa tojibko y nonenoAHTOB IV, V CTa^HH. 
BBUKHBaeMOCTB 3apa>neHHBix h,hkjiohob npn pa3Hoii HHTeHCHBHOCTH He ot- 
jinnajiacB ot TanoBOH y He3apa>neHHBix. Ilo Been BepoaTHOCTH, OTHomeHna 
b CHCTeMe «T. nodulosus — C. strenuus», cjio>KHBHiHeca b npon,ecce ^jiHTejiBHOH 

COBMeCTHOH 3BOJIK)H,HH, ^OCTHTJIH OTHOCHTejIBHOTO paBHOBeCHa; 3TO He 03Ha- 
naeT, OAHano, hto ohh He MoryT HapymaTBCa. 

IlpoBe^eHHBie HaMH nccjie^OBaHHa nonasajin, hto Ha naa^on H3 B03pacT- 
HBIX CTaftHH pa3BHTHe H,HKJIOHOB OTHOHieHHH Mea^Ay Hapa3HTOM H X03HHH0M 
MoryT npoaBJiaTBca no-pa3HOMy, hto Haxo^HT BBipaa^enne b HapyrnemiH brtk - 
hbix 6HOJiorHnecKHx $yHKH,HH. flaa^e npn cjia6oH hht6hchbhocth 3apaa^eiiHH 
T. nodulosus y kohchoahtob I h II CTa^nfi Ha6jnoAajiocB 3HanHTejiBHoe yBejrn- 
neHne cponoB pa3BHTHa Ha Bcex nocae^yion^Hx CTa^nax. y pannoB IV h 
V CTa^HH TeHjj,eHH,Ha k yBejmneHHio cponoB MeTaMop$o3a npoaBHJiacB jihiub 
npn BBICOKOH HHTeHCHBHOCTH HHBB3HH. IlpHCyTCTBHe HeSoJIBHIOrO HHCJia 
napa3HTOB He OTpa3HJiocB Ha hjioaobhtocth pannoB Bcex B03pacTHBix rpynn 
h BBi3Baao 3HanHTeaBHoe CHna^eHne ee npn bbicokoh HHTeHCHBHOCTH hh- 
BB3HH. 

Ha npHMepe H3yneHHa Tannx Baa^HBix 6HOJiorHnecKHx noKa3aTeaen, nan 
MeTaM0p$03 H HJIOAOBHTOCTB, MOHOIO BH^eTB, HTO CHCTCMa Hapa3HT — X03HHH 
BecBMa naacTHHHa. OTHOCHTejiBHoe ^HHaMHaecnoe paBHOBecne b CHCTeMe 
«T. nodulosus — C. strenuus » b onpe^eaeHHBix ycaoBHax Moa^eT HapymaTBCa. 
Ha paHHHx KonenoAHTHBix CTa^nax C. strenuus 3Ta CHCTeMa MeHee ycTofi- 
aHBa, b pe3yaBTaTe aero A^a^e cjia6oe 3apaa<eHHe pannoB npHBOAHT k cynje- 
CTBeHHOMy yBeaHneHHio cponoB MeTaMop(f)03a. Ha 6ojiee no3AHHx nonenoAHT- 
HBIX CTaAHHX K yBejIHHeHHIO CpOKOB pa3BHTHH npHBOAHT JIHHIb BBICOKBH HH- 
TeHCHBHOCTB 3apaa^eHHH n,HKaonoB. 

npHBeAOHHBie MaTepnajiBi MoryT CBHAGTejiBCTBOBaTB o cjiohoiocth h mhoto- 
o6pa3HH OTHOHieHHH B CHCTeMe Hapa3HT — X03HHH, B03HHKIHHX B npOH,eCCe 
HX COBMeCTHOH 3BOJIH)H;HH. 
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THE EFFECT OF PROCERCOIDS OF TRIAENOPHORUS 
NODULOSUS ON THE BIOLOGY OF THEIR FIRST 
INTERMEDIATE HOSTS, CYCLOPS STRENUUS 

B. I. Kuperman, V. K. Kireev 
SUMMARY 

The effect of procercoids of T. nodulosus on the periods of metamorphosis, fecundity, 
survival and the capacity to infect C. strenuus at all copepodid stages (I—V) was studied 
experimentally. It has been first shown that early copepodid stages (I—III) can be easily 
infected and serve as first intermediate hosts of T. nodulosus. Under the effect of the para¬ 
site the metamorphosis periods of the I and 2-nd copepodid stages increase considerably 
even at the low infection intensity while at the IV and V copepodid stages — only at 
the high infection intensity. If the infection takes place at the IV copepodid stage the fe¬ 
male fecundity decreases even at a high infection intensity. The life span of infected and 
noninfected cyclops coincides. 

At early developmental stages the relations in the system «T. nodulosus — C. stre- 
nuus» manifest themselves in different ways and result in the breach of the important 
biological function of the host. 



